PTEN and phosphatidylinositol 3'-kinase inhibitors up-regulate p53 and block tumor-induced angiogenesis: evidence for an effect on the tumor and endothelial compartment.
Previous work from our laboratory demonstrated that PTEN regulates tumor-induced angiogenesis and thrombospondin 1 expression in malignant glioma. Herein, we demonstrated the first evidence that the systemic administration of a phosphatidylinositol 3'-kinase (PI3K) inhibitor (LY294002) has antitumor and antiangiogenic activity in vivo. We show that PTEN reconstitution diminished phosphorylation of AKT, induced the transactivation of p53 (7.5-fold induction) and increased the expression of p53 target genes, p21(waf-1) and insulin-like growth factor binding protein 3 in glioma cells. PTEN and LY294002 induced p53 activity in human brain endothelial cells, suggesting that PTEN and PI3K pathways can suppress the progression of cancer through direct actions on tumor and endothelial cells. The capacity of PTEN and LY294002 to inhibit U87MG or U373MG glioma growth was tested in an ectopic skin and orthotopic brain tumor model. LY294002 inhibited glioma tumor growth in vivo, induced tumor regression, decreased the incidence of brain tumors, and blocked the tumor-induced angiogenic response of U87MG cells in vivo. These data provide evidence that both PTEN and PI3K inhibitors regulate p53 function and display in vivo antiangiogenic and antitumor activity. These results provide evidence that the two tumor suppressor genes, PTEN and p53, act together to block tumor progression in vivo. Our data provide the first preclinical evidence for the in vivo efficacy for LY294002 in the treatment of malignant gliomas.